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Indigenous Australian youths 

• T2DM occurs at a 

younger age  

• assoc with socio-

economic 

disadvantage  

• Greater ↑rates of 

T2DM recently 

• Assoc with central 

obesity 

• Co-morbidities very 

common  ↑cv risk 

 



Diabetes data: WA study 

For the Indigenous group, incidence increased from 4.1 (1990) to 31.1 (2012) 

For the non-Indigenous group, incidence increased from 0 (1990) to 1.4 (2012) 

20-fold higher mean incidence in Indigenous than non-Indigenous children 

Similar annual increase in both groups: 12.5% (Indigenous), 10.9% (non-Indigenous) 

Type 2 diabetes diagnosed each yr per 100 000 population < 17 yrs in WA 1 

 

1. Haynes, Med J Aus 2016. 



FNQ Case Report 
 

 

 

 



T2D Complications Australian Youth 

n=68, 15% Aboriginal/Torres Strait Islander youth 

 

Eppens, Diabetes Care 2006 



Challenges: Systems & Setting 

• Health care in remote Australia 

– High staff turnover 

– Limited resources 

– Limited specialist support 

 

• Setting of socio-economic disadvantage 

– Poverty 

– Over-crowding 

– Food insecurity 

 

 

 Azzopardi P et al, Med J Aus 2012; 197 (1): 32-36. Gibson O et al, Implement Sci 2015; 10: 71. 

 



Strategies 

• To prevent intergenerational impacts of diabetes: 

 

– Pre-pregnancy 

 

– During pregnancy 

 

– Breast-feeding 

 



Cycles of disease risk 



Pre-existing DIP vs GDM 

• Major congenital anomalies & stillbirth: 

– Pre-existing type 1 or 2 diabetes 1, 2 : rates are 

up to 4x> general pop’n 

– GDM: similar to background pop’n1 

 

– Type 2 diabetes diagnosed in pregnancy1 

=Similar risk to those with pre-existing diabetes 

 

• ↑ risk with ↑ peri-conception/first trimester HbA1c3 

• ↓congenital anomalies & stillbirth rate with pre-

pregnancy care4 

1. Farrell T et al. Diab Med 2002.  2. McElduff A et al. Diab Care 2005.  

3. Jensen et al. Diab Care, 2009. 4. Murphy H et al. Diab Care 2010. 



Future risk after DIP: babies 

• Risk for babies of women with DIP: 

– ↑obesity in adolescence 1 

 

– ↑ CV risk factors, independent of adiposity 2 

 

– ↑type 2 diabetes, at all ages 

 

• Maternal breastfeeding  

associated with ↓DM among Pima  

& Native Canadian children3 

 

1. Fetita LS, JCEM 2006. 2. Blunt JC, JCEM 2005.  

3. Pettit DJ, Diab Care, 1998. 

 



Pima: obesity in children 

 

Dabelea et al. J Mat-Fet Med 2000 

High prevalence in all 3 

groups.  

No diabetes GDM Pre-existing DM 



High prevalence of T2DM in offspring 

Little diabetes in the 

5-9 and 10-14 age gp 

Prevalence much higher in 

offspring of women who had 

diabetes in pregnancy  

Dabelea et al. J Mat-Fet Med 2000 No diabetes GDM Pre-existing DM 



Follow-up of babies 

• Pima: 70% of offspring have diabetes age 25-34yr 
vs <15% in offspring of non-diab mothers 1 

 

• Canadian First Nations: in children of mothers 
with pre-preg DM (<18yo): 

– at age 10-19 years, 43% DM 2 

 

• Continuing cycle of diabetes & DIP: 

– Offspring have diabetes at younger age than 
their parents 

– then diabetes pre-conception in mother & 
father & during mother’s pregnancy 

 
1. Dabelea et al. J Mat-Fet Med 2000 2. Mendelson M, Pediatr Diabetes 2011 



DIP, Youth type 2, renal 

• SEARCH case-control study: 47% of type 2 

diabetes in youth attributed to intra-uterine 

exposure to maternal diabetes & obesity1 

 

• Youth Type 22: 

– 4x ↑ risk of renal failure vs youth T1 

– 23 x ↑ risk of renal failure vs age, sex, post-

code matched controls 

– 39 x ↑ risk of dialysis vs age, sex, post-code 

matched controls 

1. Dabelea et al, Diab Care 2008; 2. Dart et al, Diab Care 2012 



Renal Survival: Youth T1 vs T2 

• Renal Survival: 100% for T1 & T2 at 10yrs since diagnosis 

– 15yrs: 92% T2 vs 100% T1 

– 20yrs: 55%  T2 vs 100% T1 
Dart et al, Diab Care 2012 



Potential Intervention points 

1. Pre-pregnancy: optimise pre-conception & inter-

conception health in Indigenous women of child-

bearing age 

 

2. During pregnancy: enhance current DIP practice 

– early detection of diabetes in pregnancy 

– management of diabetes in pregnancy 

 

3. After pregnancy: improve rates of  

breastfeeding to ↓ risk of obesity & diabetes 

in children of women with DIP 



Strategy 1: Pre-pregnancy care 

• Pre-pregnancy care in type 1 & 2 diabetes has 

benefits beyond glucose control1 

– ↓ adverse outcomes (stillbirth, congenital 

malformation, neonatal death)  

 1.3 vs 7.8% (p=0.009) 

– Pre-pregnancy care was stronger predictor of 

pregnancy outcomes than maternal obesity, 

ethnicity or social disadvantage in this study 

across 10 UK regional maternity units 

• ATLANTIC-DIP: change in clinical care for women 

with DIP resulted in significantly improved 

outcomes (↑ live births, ↓perinatal mortality)2 

 1. Murphy H et al, Diab Care, 2010.   2. Owens LA, Diab Care, 2012 



Pre-& inter-conception health 

• Diagnose diabetes & treat to ↓HbA1c 

– Discuss contraception until ↓HbA1c 

• Diagnose & treat other metabolic risks: 

– Obesity 

– BP 

• Assess other risks: 

– STIs 

– Smoking 

– Alcohol 

– Weight, diet, exercise 

• Folic acid: ↓ neural tube defects1 

1. Lumley J et al, Cochrane Database Syst Rev, 2001. 



Strategy 2: During pregnancy 

• Early screening to detect undiagnosed type 2 

diabetes 

– Treat to ↓HbA1c & thus ↓risk 

 

• Optimise management of DIP: 

– Pre-existing 

– GDM 

 

• NT & FNQ DIP Partnership: to improve systems & 

care for all women with DIP 

 



Breastfeeding & risk of overweight 

• Case-control studies from 

Pima Indian & Native 

Canadian populations1,2 

 

• Meta-analysis 17 studies3 

– Duration of breastfeeding was 

inversely associated with risk 

of overweight 

– Risk of overweight was 

reduced by 4% for each 

month of breastfeeding 

– Exclusively formula-fed 

subjects were the referent 
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Strategy 3 : breastfeeding 

• Breastfeeding:  

– Target young disadvantaged women in urban 

settings  

– nurse home visiting programs 

– Start discussion re importance of breastfeeding 

early in pregnancy 

 



Summary 

1. Pre-pregnancy: optimise pre-conception & inter-

conception health in Indigenous women of child-

bearing age 

 

2. During pregnancy: enhance current DIP practice 

– early detection of DIP 

– management of DIP 

 

3. After pregnancy: improve rates of breastfeeding 

to ↓ risk of obesity & diabetes in children of 

women with DIP 



NT and FNQ DIP Partnership 

• To improve models of care & health outcomes by 

reducing risk as early as possible in life course 

• Partners: 

– NT Department of Health, Queensland Health 

– Menzies School of Health Research 

– Baker IDI, SAHMRI 

– Aboriginal Medical Service Alliance NT 

– Apunipima Cape York Health Council 

• Chief Investigators: Louise Maple-Brown, Alex 

Brown, Mark Wenitong, Ashim Sinha, Christine 

Connors, Jeremy Oats, David McIntyre,  

• Paul Zimmet, Jonathan Shaw, Kerin O’Dea 

 

                     

                

  



NT & FNQ DIP Partnership Aims 

1. Improve systems & service 

delivery for all women with DIP 

 

2. Reduce gap b/w evidence & 

practice for screening, 

management & post-partum 

follow-up of women with DIP 

 

3. Establish systems that enable 

close monitoring of relevant 

clinical outcomes for mothers & 

babies, thereby providing 

reliable information around 

future health risk for the NT 

 



DIP Partnership Methods 

DIP Clinical Register 

Enhanced Model 

of Care & 

Enhanced health 

professionals’ 

capacity in DIP  

NT & FNQ DIP Partnership 

Detailed Research 

Study: 

PANDORA 



Progress 

• Partnership commenced in NT in 2011 

• Global Alliance Chronic Diseases funding (2016-2020) : 

– Extend clinical register & models of care work within NT 

– expand clinical register & models of care work to FNQ 

– post-partum intervention to improve maternal health 

inter-pregnancy 

• Systems-based intervention using clinical register 

• Case management pilot intervention for Aboriginal 

women in PANDORA 



Impact of NT DIP Partnership 

• Key areas of change: 

– Improved communication 

– Strengthened networks 

– Integration of quality improvement activities 

– Contribution writing & promotion of guidelines 

– Improved collaboration & relationships 

between health professionals 

– Improved access to specialist services 

– More education opportunities: regional 

workshops 

Kirkham R, BMC Health Services, in press 



NT DIP Clinical Register Report 2011 – 16 

    

 

 

 

 

 

 

 

 

 

 

 
 



NT DIP Clinical Register Report 2011 – 16 



Clinical Register Evaluation 

• 80% ↑ GDM prevalence in NT Midwives Data 

Collection among Aboriginal women (2011-13) 

– Prior to adoption new definition 2014 

– Most women met both GDM def’ns (81% in 

2012 & 74% in 2015) thus unlikely changes in 

diagnostic criteria contributed to ↑ prevalence  

• 57% of health prof reported ↑ knowledge of DIP 

epidemiology since establishment of the register 

• 32% of health prof reported ↑ care-coordination 

• Regions with similar challenges in context & high 

risk populations for DIP may benefit from 

experience of implementing a register 

Kirkham R, PlosOne, in press 



Thank you 



Thank you 

• NT & FNQ DIP Partners: Menzies, Apunipima, 

QH, SAHMRI, Baker, AMSANT, NT DoH, Healthy 

Living NT 

• NT & FNQ DIP Investigators: A Brown, C 

Connors, K O’Dea, HD McIntyre, J Oats, J Shaw, 

P Zimmet, M Wenitong, A Sinha, S Eades, J 

Boyle, J Mein, A McLean, S Campbell, R 

McDermott, S Corpus, S Chitturi, E Moore, C 

Inglis, C Whitbread 
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